The
INTRODUCTION
The primary components of the IPNS accelerator are a negative ion source, 750 kV DC Cockroft-Walton, 50 MeV DTL, 50 MeV transport line, 450 MeV RCS, and 500 MeV transport line. We concentrate on the two transport lines here. A plan view of the IPNS accelerator is presented in Figure 1 . In the 50 MeV line, attention is centered on beam misalignments and what affect they have on RCS transmission. In the 500 MeV line, the beam profile on the target is important: if too small, the high power densities can damage to the target; if too large, protons may miss the target resulting in a reduction in neutron production and an increase in activation. quadrupole (n=2) mode is evident in the aligned case; however, dipole, quadrupole, sextupole, and octupole modes (as well as higher order components not shown) are predicted for the misaligned beam. An easily observable feature is the dipole steering effect of a quadrupole on a beam that is not on center. This can be used to check beam alignment between diagnostic locations. By varying quadrupole coil current a few percent about the operating point, BPM data from downstream indicates when steering is taking place. Higher order field components can also lead to emittance growth. In the 50 MeV line some emittance growth is tolerable [3] . Ap/p is relatively low from the linac and should be at least 0.5 percent at injection to avoid instability in the RCS. The x and y rms beam emittance out of the linac is measured to be 1. Current Toroids provide transmission efficiency. TRACE3D is again used to indicate beam size and focusing along the line. While within the RCS, space charge plays a major role in longitudinal stability; however, after extraction space charge has relativley little effect on the beam. This is significant since it means that space charge can be ignored in multiparticle analysis of the 500 MeV line without loss of accuracy.
RCS B * B NGS
-SSEMS -----SWIG Figure 6 : 500 MeV line upstream of the NGS By adding nonlinear magnet elements to the 500 MeV line, a more uniform beam profile may be obtained on the NGS target [4] . This modification will be significant, especially if the present RCS current limit can be increased with a proposed second-harmonic rf cavity. At the NGS target, the beam profile is observed to be circular in real space and approximately Gaussian as measured by the SWIC. We are presently developing a particle tracking model to investigate the placement of higher order elements in the 500 MeV line. Incorporating the model shown in Figure 6 , the phase space distribution in x-x' space given in Figure 7 is predicted at the NGS target.
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